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UNITED STATES

1,440,806

PATENT OFFICE.

EVERETT H. WHITE, OF ST. PAUL, MINNESOTA.

'~ DAMPER-OPERATING DEVICE.

| 'Aﬁplication filed November 8, 1920. Serial Ng"4223696_. .

To all whom it may concein:

~Be it known that I, Evererr H. WHITE, 2
- " : ' . e - . - - _ - . !
citizen of the United States, restcing at St.
Paul, in the county of Ramsey and State of

Minnesota, have invented certain new and
pseful Improvements in Damper-Operating

- Devices, of which the following is a specifl-
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cation. | | |
- My invention relates to damper operating
devices of the type in which an electric.
~ motor is used to operate a shaft controlling

the position of the dampers such as the
customary draft-door and check-draft of
furnaces, which shaft will be instantly
stopped when the dampers have reached

their proper positions. An object 18 to pro-

vide improved means for stopping the
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damper operating shaft in the exact posi-
tion to determine the proper setting for the
dampers. This invention is in the nature

‘of an improvement on the device disclosed

in my Patent

Number 1,359,941 dated Nov.
23, 1920. : o e

" The full objects and advantages of my

invention will appear in connection with the
detailed description thereof, and the novel

~features embodied in my inventive idea will

be particularly pointed out in the claumns.
In the drawings illustrating the applica-

tion of my invention in one form,—
Fig. 1 is a side elevational view of the

device. Tig. 2 is a view in vertical section

on the line 2—2 of Fig. 6. Fig. 3 1s a view
in vertical section on the line 3
6. Fig. 4is a view similar to Fig. 3 showing
somé of the operating parts in different posi-

tion. Fig. 5 is a detail view in horizontal
5 of Fig. 1. Fig. 61s

section on the line 5— r 1.
a top plan view. Fig. (s a front elevational

view with some of the parts shown in sec-

tion. Tig. 8 is a wiring diagram showing

‘the electric civeuits and connections.

The frame of the device comprises side
plates 10 and 12 and a bottom plate 14.

These plates are preferably of cdie-cast metal
with the bottom partly integral with the side

plate 10 and partly integral with the side
plate 12, as shown 1 Fig. 7. Lugs 16, pref-
erably cast integral with the side plates re-
ceive screws 18 which hold the plates to-
cether in spaced relation. Mounted between
the side plates is an electric motor 20 having
a commutator 22 and a driving shaft 24. Se-

cured to this shaft is a governor 26 and
loosely mounted on the shaft is 2 pinion 28
engaged by a spring 30 which holds the

cured to the shaft 46 is a lifting

54,

3 of Fig.

pinion frictionally against an enlarged por-

tion of the shaft 24 as will appear from

Fie. 6. The pinion 28 meshes with a gear 32

secured to a shaft 34 upon which 1s secured
" a pinion 36 meshing with a gear 38 as best

GO

shown in Fig. 2, and the gear 38 1s secured

to a shaft 40 to which is also secured a pinion

42, as shown in Fig. 6 which meshes with a
cear 44 secured to a shaft 46. The shaft
46 extends out beyond the side plate 12 and

is provided with an arm 48 which 1s con-
nected to the dampers of the furnace in suit-

able manner as by a flexible member 50. Se-
_ arm 52
best shown in Iigs. 5 and 8. Secured to
the plate 10 and concentrically spaced
around the shaft 46 is an insulating ring
Secured to the ring 54 are six contact
fingers 56, 57, 58, 59, 60 and 61 which, when
not lifted by the arm 52, are in contact with
fixed contact members 62, 63, 64, 65, 66

and 67, which are inserted in the ring 54.
The contact members 65, 66, 67 and 62 1n

order as shown are connected to each other

Ly wires as shown in Fig. 8. Secured to the

plate 10 is an electro-magnet 68 having a
core 70. An armature 72 is pivotally at-
tached by a pn 74 to the hub of the wheel
38, as best shown in Figs. 2 and 6 so as to
travel around with said wheel, and secured
to this armature so as to extend beyond one
end thereof are springs 76, the free ends of
which rest upon the face of the wheel 38
<o as to retract the armature from the core
70 when the electro-magnet is not energized.

An outstanding lug 78 on the other end

of the electro-magnet extends through
a hole 80 in the wheel 38. Oscillatingly
mounted on the shaft 40 is an arm 82 se-
cured to the front portion of which 1s a
Jug 84 connected by a spring 86 to a Iug 88
on the side plate 12 so that this spring tends

to swing the arm 82 into the position shown in

Fic. 4. In this position, the system of gear-
ing may be votated by the motor 20. As
hest shown in Fig. 7. a flat spring 90 1s

“secured to the front end of the arm ]2 and

secured to the free end of this spring 1s
a strip 92, the lower end of which presses
against the side of the gear 38 so as to

be in position to be engaged by the lug 78 on

the end of the armature when the wheel 38
carrying the same has made one rotation.
Near the end of this rotation, the arm 82 1s
lifted from the position shown in Fig. 4
to that shown in Fig. 8 and the rear end of
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this arm then comes against spring ;boj

~arm s normally in emﬂ‘t%mgnt wivh

-C'.ﬂ'
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- on this gea
Hforwar d movement of the gearing. m::!,,, 2

the same time, the free end of a spring 100

arm 94 secured to the gear 32. "This %p}_mr*
90 on the gear 3% and may vield umﬂ it
COIMES mto Gﬂﬁﬂ;{;u}lellt with a lug 98 als

L& o v ¥
T'his serves to ¢ HI”‘ f-*-*rt*h? chef*h

Whl{]h 18 secured to Lhe oear 82 comes 1nto

engagement with a pm]ectmn on the end of
‘the arm 82 and prevents backward rotation

of the gearing so that the latter is thus
locked in both dlre-"*tlcms

tact ﬁnﬂ*er

ot 3

110 11’1@1111&3{‘1 on the side plate 12. The con-
tact 106 1s connected by a wire UE?: with the

- also connected by a wire llu with me WITes

R
(] |

40

which are

the .contact

which join the ﬂonﬁctﬂ 65, 66, 67

other terminal 1s connecie

post 122.
energy such as the secondary coil 124 of a

transtormer is connected to the binding poﬂ;_
122 and to a bmdmg post 126, the Tatter
~ being  connected by =

wWire 198 Wl‘th the
ogcﬂhfm’*y contact imﬂer 104. - Referring to
the diagram shown in I‘ln 8, 1t Wl]] be seen
that thc contact fingers J(’j}q 57. 58 and 59

“are provided with suitable bmdlm pests 1
connected respectively bv WITes

132 and 133 with the nxed con-
tacts 186 137, 138 and 139 of a suitable

180, 131,

thermos “rat 'Lnd the mm*able contack memhe;

- 140 of the thermostat is connected by a wire
134 with the post 118.

The ixed contact
member 63 1c; connectad b r a wire 149 with
finger 61 and the ﬁ\el contact
member 64 is connected by

- contacts of ‘Lhe thennmtat 1‘36 COYT2SPONUS

50

B Ts. ﬁmon and 139 corresponds to the closed.
Referring to the fixed contacts on

the insulator ving 54, 62 corresponds o the
open position, 63 and 67 to the fwo- thirds
- apen posﬁ_;um 64 and 66 to the one-third
~open. position, and 65 o the closed Doﬂtjmy
of the draft door.

- pﬁfﬂtmn

Do

60

6D

to the wide open position o{ the draft door,

137 corresponds to the two-thirds open posi-
tion, 138 corresponds to the one-third open

It 1s mldm‘simd of
COurse.,

to the draft door.

~The operation and &dmﬂlmn‘e% of the d(“-

v1ce will bu obvious from the fm"eﬂomﬂ cle-
seription.  The arrangement of %mww 15

stch Lhm there will be one wtatmq of the '_
ior each movement of the lumw arm

”6&1‘

HY im.atl iy CO1 1La ct fiz
the six contact fingers 0?1 ‘Lhu 118 ?1@1}1‘{1“ riNg.
lunf"l

.aﬂmhm conte
Secured to the
front portion of the oscillating arm 82 is an -
insulating block 102 which 51,1pparts 2 COn-
; 104 which, when the arm 82 os-
. cillates 1s caused to move between two con-
- tacts 106, 108 secured to an insulating block

Spring 86 pulls this arm from

carry the armature 72 around with it. o
_ ﬁ.ﬂd 62. ‘11“*5 gear has completed its rotation, -
The contact 108 is connec*‘“pc: by a wire 114 |
to one terminal of the electric motor and the
L by a wire 116
~ with a binding post 118. This binding post
is connected by a wire 120 with a bmdrw-

A smtabm- source of ulectmcﬂ_

tension of the spring 86, thereb

thr mwl* the motor 1s bmken

_ o wire 144 with
~ the contact finger 60. Referring to the fixed

'__.1"@1?’;111011 with
that the che{,,k(h'nft works 011}1)0*'*1 tely

1,440,800

1 o *Lu ne to:{le o

A5 shown in Fi 1gs. & and 8, the arm 5‘2 has

Iifted the conta ci finger 59 from the fixed
-_ _L(‘Il'""‘(,t 65 and has 013011(3(1 the circuit in
At the same
t:{mc; ‘the 1“1{%}111)“1" 340 has closed the same
cireni$ at the thermostat, all of the remalin- -
bemﬂ* broken,
a‘ml hence, all of the circuits at this time are
As soon as the member 140 shifts to
act, one of the other cirenits

which the finger 59 is located.

g circuits at the theu :n::mrstfh
OPEN.

is closed, and uhfe electro-magnet 1S ener-
01/8@
1618&5‘111“ the 05(31]1“‘:"@111{1 arm 89
f!ﬁe ]_:)Omltli)ll
4. thus shift-

01 Tiﬂ

5 to the position of Mg, 4

tha—*- contact member 104 from the contact
| 106 to the contact 108 and closing the circuit
~through the
winding of the ekcrm magnet 68 which is

e motor 20 which 1s mtuated and

causes the gear 38 to 1

Just

L‘S oA

thus attracing the armature 72 anda
so that the

nake one 1“01,&;.,101:1 aml ,'

70

80

the fug 78 on the a1 mmue engages the sij_n:)-- |

992 m{ lifts the arm 82 in opnoqnion to the
that ﬂ‘e

The arm 892

contact member 104 so

It tinp' ther;-
011 cuit .

COMes mto contact with the s spring 94 so that

the movement of the gearing is resiliently

the geaving is locksd with the armature 72

again wmwem the elecum—mwne* 68 and in
p@ﬁltmﬂ to repeat the operafion for other
fOSlth]LJ assumed by the movable Illemberv

40 ot ‘Lhe &Jhevmostat
T elaim |

1. A (:nmflpex eoatuﬂhno device compm‘s_'
ing a thermostat, a motor fu“hpted to be. et
mto  operation fho reby, damper operating .
rotatable member opera-
', an electromagnet posi-

means mmudmﬂ a
b]e by s sarcl mot
{1oned adjacent asaid rotatable memb@r a7
armature for COO];PGMtH]W with said electro-

magnet and mounted for rotation with said
1ommble member, and means Tor « energlzing

said e]ectromaﬂnei, when, said thermoaum

. changes from one W”‘d@termmed pc}smon
to ﬁ,n@ther - -

2. A damper mmm]hzm dm*u,{,, <+0mpns—

ing a thermostat, a motor ﬁdapfﬂd 0 he set
- operabing
Iw m?a.}_{-l :
P2a
cooperating
and mounted for

mm ‘operation - theveby, damper
nwam meluding a gear operable
motor, an dm‘m omagnet p%}tmned {adi'a'—
cent md gear, an *u*nwtmw‘*
with said clect Lomﬁnpei
sald  gear.

~means for ener-

g1ZIng qmd e]?(}tf%"[}dﬁ'ﬁeb when. said ther-
'mostat changes from one p“ﬂdetm‘mmed
position to another, and means for f-ftoppm -
~said gear when said armature is in func-
tmmﬁg posﬂ,mn rel Léiwhr 1o s::ud electrm
magnet, = - . | -
3. A d mpei mmmﬂmﬁ device camprw—

95
stopped and the spring 100 snaps behind the
projection on the end of the arm 82 so that

100
105

110

115

3
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130
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ing a thermostat, an electric:motor adapted
to be set into operation thereby, damper

operating means including a gear operable
by said motor, an electromagnet positioned
adjacent said gear, an armature cooperating
with said electromagnet and mounted tor
rotation with said gear and pivotally con-

‘nected therewith, means for normally re-

~ tracting said armature from said electro-

10

15

20

magnet, means for energizing saud motor
and sald electromagnet when said thermo-

stat changes from one predetermined posi-
tion to another, and means for stopping

said gear when said armature 1s in func-
tioning position relatively to said electro-
magnet. S |
4. A damper controlling device compris-
ing a thermostat, an electric motor adapted
to be set into operation thereby, damper
operatineg means including a gear operable
by said motor, an electromagnet positioned

- adjacent said gear, an armature cooperat-

29

ing with said electromagnet and mounted

for rotation with said gear, means for ener-
oizing said motor and said electromagnet

~when said thermostat changes from one pre-

30

- 35

~with said gear, a movable contact member,
“a fixed contact engaged by said movable con--
tact member when 1n one position whereby
sald electromagnet is energized when said
thermostat changes from one predetermined
position to another, and a second fixed con-

40

determined position to another, and means
for normally locking said gear from move-
ment in both directions when said armature
is in functioning position relatively to said
etectromagnet. -~ -~

5. A damper controlling device compris-

ing a thermostat, an electric motor adapted

to be set into operation thereby, damper

operating means ncluding a gear operable

by said motor, an electromagnet adjacent
said gear, an armature cooperating with
sald electromagnet and mounted for rotation

tact engaged by said movable contact mem-
ber when the latter is in another position

whereby said electric motor is energized.

6. A damper controlling device compris-

ing a thermostat, an electric motor adapted

o0

60

to be set into operation thereby, damper
operating means including a gear operable

by said motor, an electromagnet adjacent
said gear, an armature cooperating with

caid electremagnet and mounted for rota-
tion with said gear, an oscillating contact
finger, a fixed contact engaged by - sal

contact finger when in one position, where-
by said electromagnet is energized when
said thermostat changes from one prede-

termined position to another, a second fixed
contact engaged by said contact finger when
the latter is in another position whereby
said electric motor is energized, and means
for normally holding said contact finger in

5 its first named position.

3

ing a thermostat, an electric motor adapted
to be set 1nto operation thereby, damper op-

erating means 1ncluding a gear operable by

said motor, an electromagnet adjacent said
gear, an armature cooperating with said

7. .\ damper controlling device COMPris-

70

electromagnet and mounted for rotation

with said gear, an oscillatingly mounted arm,
“a contact finger carried by said arm, a fixed
contact engaged by said contact finger when
said arm 1s in one position whereby said

electromagnet is energized when said ther-
mostat changes from one predetermined po-

sition to another, a second fixed contact en-

gaged by said contact finger when said oscil-

30

lating arm moves into another position

whereby said electric motor is energized, a
lug on said armature for moving and nor-

mally holding said oscillating arm in 1ts
first named position, and means for normally

Jocking said gear from movement in both

directions when said armature 1s in function-
ing position relatively to said electromagnet.

- 8. A damper controlling device compris-

ing a thermostat, an electric motor adapted
to be set into operation thereby, damper op-
erating means including a gear operable by

‘said motor, an electromagnet adjacent said
gear, an armature cooperating with said

electromagnet and mounted for rotation

with said gear and pivotally connected there-
with, means for normally retracting said

armature from sald electromagnet, an arm

oscillatingly mounted on the shaft of said

gear, a contact finger carried by said arm, a
fixed contact engaged by said contact finger
when said arm is in one position whereby

00

90

100 -

said electromagnet is energized when said
thermostat changes from one predetermined

position to another, a second fixed contact
engaged by said contact finger when said
arm moves into another position whereby
said electric motor is energized, a lug on sald

armature for moving and normally holding

said arm in its first named position, a second

gear adapted to be rotated by said motor, a
‘stop member on said last mentioned gear

105

110

adapted to be engaged by said arm when 1n

its first named position whereby said gears
are stopped with said armature in function-
ing position relatively to said electromagnet
and a second member on said last mentioned
gear for engaging said arm and preventing

backward movement of said gears.

L

9. A damper controlling device compris-

ing a thermostat, an electric motor adapted

to be set into operation thereby, a damper
operating shaft adapted to be rotated by
said motor, a plurality of fixed contact mem-

bers radially positioned around said shaft,

a corresponding number of yielding contact
members positioned over and normally in
contact with said fixed contact members, an
arm on said shaft adapted to 11ft said yield-

‘ing contact members in succession, a gear

115

120

125
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Cauapted to be rotated h; saic motor, an
electromagnet pﬂsﬂtmﬂﬁ d adiacent said -"J ear,

Can armature coo perating with sa id elﬂntvou-

magnet and mounted for rotation with said
5 gear and pivotally gonnected therewith,
means for norms iy retra cumf}‘ said arma-

ture from said electromagnet, an arm oscil-

Hlatingly mounted on the shait of said gear,
said oscﬂ?ntmry..

a contact finger carried by
arit, a fized contact ﬂnﬂaﬂed by said eomtac{,
| ,!.1 LY, &S

pos i ! Whﬂﬂlb}?’ said elefhomwnﬂt 15 ener-

__10

gized when satd thermostat ch;mﬂus from.
. gears.”

0110 Umuute*mmed powtm to another, a

15
- finger when sald 08(3111‘1131?1‘} arm moves into

when sald os (,111 tmo arm 18 111 one. .
gear tor.

‘second fixed contact enga ged by said comaci, -
“signature.

qnmhw ]poslum*l whereby S:’Md electric motor
emwm d, a Sm"'ma* for moving sald 05011—- |

LLU"’W a1 into its last named pomtlonﬁ . 1ug- |

on said armature for moving and then nor-
said Oacllhtmg arm 1n 1its
named position, a second gear adapted
to be rotated by said motor, a. &top member-
con said last mentioned ‘U‘Galj. acdapted to be
' .ennm*feci by said osmllatmﬂ arm when in its
st namerl position Whereby said gears are
| armature in mnctlomntr-.
‘position relatively to said ele{,tmmaﬁnet _
and & second membe? on said last mentioned
engaging sald oscillating m*m_and-
_Sﬂid .

J_J_f,d Iy holding
firs

stopped “mth sald . a

preventing bachwmcf_ movemem.._m,

In testimony whereo{

EVERETT . WHITE
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